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(57) Abstract: A gap-filler forming composition which, as a lithographic 
gap-filler superior in flattenability on a substrate having irregularities such 
as holes or trenches, causing no intermixing with a resist layer, and having 
a high dry etching rate as compared with the resist, is used in producing 
semiconductor devices by a method using the gap-filler to cover the resist 
on the substrate having holes having an aspect ratio, defined as height/di- 
ameter, of 1 or above to transfer images onto the substrate by utilization 
of lithographic process, the composition being used to coat the substrate 
prior to the coating of the resist so as to flatten the substrate surface, the 
composition being characterized by containing a polymer solution con- 
sisting of a polymer and a solvent 
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j^^oi^^/vig N /Ky ^-^v-^^-u^y/vtf^^^-y ? t? i*"- K ^y^-^f-ix^ 
f yyy/ut^y^/ y^s-r— K y yyy/nf^y^e y xtt 

/Hf* ^ h y ^7"T l/— h^^^y t^ri/xf vyy ; nf ^ ^JigJte^;*7Vl^g 
# ; 37 s/^#®?gtt^J, ^J^Lfi, =r.-7 Y <>7°EF 301, EF303, E F 3 
5 2 ( h-<5rA^n^y yU) , ^^f7777Fl 71, F 1 7 3 v R- 

0 8, R-3 0 (^0^y=3r £|) % 7P7-KFC43 0, FC43 1 

(ft^y— 3iA Oft) $g) , 7tt^KAG7 1 0, 1f— 7nys~3 8 2. 
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SC101 S SC102, SC103, SC104, SC105, SC106 (M 

m) m) m t/^;vn^y#!)v-KP 341 mm^nm <m 

k& & z y y -7 4 — m =¥-r v 7y ^ ;i/Mm^<d±i \zm^ £ 
m&£Mk, m\z£ y&M^xT/is#ymmmm&±.g-£ j £z>m*m-Fz>s<'(^ 
zit^m mm k %mm^Mt^ m^^ f o^m^xr^vmmmm^± 

PEX-E (v^W-ftSQ &mifbtlZo 

*&W(d y y 07 4—m*c^v7y 4 ^mmmf&m*®im vxwmvtc y 
y y j —m*c*r y?7 ^Ps^^rW^mry * hi^* h<o&timt tt 

^f/i/x^/-/V7 5^ MJi^y^T^ yf^T/i'n^wj^i, 7" 
nijyioffflTy^^Ii, fc'n-/K i?^m<DnftT ^lsm$£<D 

r^y7k^^>ffi-rsi^^x*#^ 0 yTk^tci-r yy>* 
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(A) X@ : TSiZ/M&X^ZtlZTX^? 1 M±<Dfr— /HrlitSSt 

(B) IS: I'Vxh&mftl'&m-tZlM, fcitje 

**3art- s r. t &x*% So ^tt, lute (a) is©^t7 7°7^/^wfl^ 

— , ^— «Ssoii^35;ffii^«tetJiJ: D y y ^77^- yy'y-f 

y^^/^OUl^LTfiO. 01-3. 0/zm. jfefift-^ LTfi 6 0 

~2 5 0tT'O. 3~1 2 O#as0*LV\, ^&JhB&itat«:»«U 
^bT^b$W^itm^?f^-r6o tut, 7tbv^h^i*U 
5t©-^*y £riIUT0#U y^*, te»-T5ri:fcJ:?)^#3ltlBSr« 

2J0i& (P E B : Post Exposure Bake) 5ii 3 e 

-cy y^77^- JB^-v^^MtiHi'So :c-c, ^+y^y-fA*t©Btff 

ibTttO. 0 1~3. 0/im, Mf5^#iLTii6 0~2 5 0tT'0. 3 
^12 0»tU\ y^hvs?;* h«rfc*U Bf^<£>-^ y Sril L 
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ten v ^ ft s # iw - * m t±, sifi&Jt Begfifcia^ fcfflvN^ft^^y-^ 

-fK:#St5 J: 5 ^©^'l4^^"i-§^ : #^O^A$ft•rv^^v^fc:i6, 
0ftifcfc©U:t5*j5fetUT}t £31^3*° y -V— ©tf^-XjE^iSjE (Tg) £ 

SftSfcO-CttfcVN, 

7-^— /^j§?Lfc*g*& (LANCASTERtti) 3 0 0 g lC x Ui^y T 

- <M&<k& (80 M) H g«r**£*fc«* «E»««f fcSE*Sr3 o^Maft 
Lfc 0 7 Oti^^^^bl^i^Ji: VXT^\?X4 y^n- h V 

;v (A I B N s mEit^ W) m 0. 7g»U li#I^TT«Ufc„ 

Kxytfv-*— &%&&t tt#fco #^ftfc^°y (DGPcfttif&n^tibz 
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5, mmtfv ^ v-yiiiiiTit w^ttt 3 o o o-cfcofc o&m6 o%) . 

#b*l/fc*Ky ^—©^attep - t'-/W7 x/^/P^^fl^yi /!/|t 7 
0:30 (Dm&X'&MS L fc ^ <Z> T? & o fc„ 

£fc s 1 g&^ntfu^y 3-/^y^f/l,x-f/V3 g 

2 5«*%©^*ll3RU/t.EaiBlteft«tffcJ:5«l3feU*:2 5t 
T?©0EgE?S©*!iSf4, 1 5mP a s t?feofc„ 

mm (mPa s) / mm^mm cm*%) -e^n 

0. 0 4 1 -efcofco 

J-*— itmf&X^tdmffi. (LANCASTERfii) 1 0 0 g KL* ^/V* ? ? ]) U 

hv^ (a i b n n niEit^ m) so o. 7 g »u mm&mxrrnmfr 

*/UikX~4 9 : 5 l<D#J^*m<g-Lfc fcofc 0 ClOTKy-^— 

3 5°CT^ofc 0 

£fc % #b*WL*Ky-^— 1 g^r^n tfl^^^y a-A^e/^fA'a:^ 7^3 g 
2 5 M;%tD^£M Ufco E MHteJteStH- J: 9 8I£ Ufe 2 5 °C 
T*<D&ffi0L<M&g£t&* 2 0 mP a s -e&ofc„ 

[tt^ (mPa s) <Dtt®m<ki / mm&igkm <Dmti x&zti 
siiHii, msL<otaM2 5^ mie&m&8. 3-2 5m*%^£'j^#-c% 

0. 0 4 6T'feofc 0 
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-Tvn o o sKmm^tc^ mm$'pfcmmz:3 o&mm^vtc 0 

n, miEit^ m) m) o. 2 g&zxpmm&Wimk^xi-vy**^*- ^ 
imMit^ <m m 0. 0 4gMpu mm^mnrxmwvtc 0 24^1 
mn&, m&WJkMb LT4-y h^^y-^ oho aso 0. 0 

3 g £»]Lfc 0 s^^^tri y y h/^(cs^fcbT#e>ttfcet^^ii 

$tVr$:ft-2tc.kz.?>^ mm^v ^u^m^xmM^^mm 9 0 0 ox- 

fc2 5°C-eO^^^(D^«, 9 8mP a • s T*feofc 0 

Ctt* (mPa s) ©«-«ae{b] / mmsrmm cm*%) -c^^tt 

0. 0 6 9Xfcofc„ 

t Kp^v^p fcVvy y V— h ($6IE<fb^ (#0 S) 30g Sr^n fuv 
^y tvH 2 0 g \zmm£lt1t&* 3 0 

n^hy/w (a 1 bn, #EEft^ oho fit) 0. 0 3g«u s^#h^;t 

(80 WD 0. 0 4g»Lfc, S»toH3^li2 3%t*)ofc 0 

SrfTofc^ m&tfV *3 L \'^#M\iZ.XBA*&&&?-*ni 3 00 0 Otfc 
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= — /l^ y * <f-?\,=.—=r,\, 3 g £ 2 5li%©j§i^Lto EM 

ISrtB«i««-H:J;»)aiftbfc2 5t"e©^®Mtts 2 2 5mPa sT*fco7i: 0 

Dtt* (mPa s) ©*raS3fcffc] / [iS^M (fi*%) ©3£fb] 
5«S!tHf4, ^^12 5^ 9^M8. 3~2 5S4%^^#T% 
0. 0 7 9T"fcofc 0 

7* b^r^^^/V^y /H?y/V3. Ogi/^F/Vx^MytO. 0 2 
g&ift£-L* ^ntfvy^y /We/y^/l^— tvW 7 3 g *5 Jzt^n 
^sry n-^y^/n-^/tf-F 7 5 g d>k£5^&lC^S?£iirT 8 . 
5%«*i:Lfc^ 7L^0. 0 5Mm^yxfi/yl5^n7^/v^W 

gg;6Sff!l2 

^EfcM 1 p - tf=/V7 = y — A' t X 9- U^<D 3*"!)v-2 0gl:, 

h :3 E-^5 L n^/M7?y4. 0 gi:^7 h/wxy^/^yto. 0 4g£ 
$8£-U tVy ^ y / ^ f /I/x-t/W 1 9 0g$3<tt;7'ntVy^ 

l%S«i:tfcl MO. O5fim0^'Jifl/yl^P7^/^^-» 

Tito® u yy^7^-ffi^y77^ /istt&]$mjffl5%mm ufc 0 

jfejfe#!i3 

vy T-zufy yvr7y/v4. ogi:^7h/^y7/v*yio. 02g^ 
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U ^nkVy^y 3-;R^f/H-T;V2 2 9 g&Jit^n fc'u^y = 

T^KTi?^— }> i 0 0 g^fe^6^(C^$-^-C 1 1. 8 

fttt6 0 0 0t*fcofc 5 
£fc N -vyV^7 y y^^MB lgl, "7° in t°W>-i/y 3-;^y ^^/v^— 

5 x;x~<Dmmwt(D®imiz, 7. 6 m p a s 7?&ofc 0 
mm (mPa s) vmmfci / mm^mm cms%) ©a^ra 

0. 0 2 9t&ofc 0 

a; (3) x*m£tizmyM\sm±fatbt?:z>-fim.<D7$v /<9 ^71;- /kz> 

^b4fe (2L#^#tfb^ (80 8L ^Py*-MB) 4 0gC 

— /v^7^^4. Ogi/^W^y^/^yio. 0 2g^u 

7°C2 t°l/>-^i; =1— /we/^^yi^.- 7^/1^2 3 4 g&it^n fc°l/^^y =z—,v 
f-jte—TA'T'tT— h 10 2 g*»fc*5«aitfc»»S*Tl 1. 8%m 

u y y -ffl=¥-r y^7^ /v#^a^#>trPi^b/co #btbfca^ 

^0. 0 8 g^r^U 7°Oh°l/y^y 3-;^/^f;Wx-r;H 8 6. 0 

g^it^/cr h°u>yv 3-/^7 ^ f yyx-r^7tT- h 7 5 ga^&a^ 
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gfe8fiflil6 

^U^Ii ^h^7°PSM-4 3 2 6) 4 0 g}^ Th7^b^> 

^E-y ^-^=r.—V-^T-^T— h 15 9 g^?>^5»f^§tt9. 511% 




St (8) 



^7fy7"PSM-4 3 2 6©lg^ 7°otVy^P f 

<9$!l^Ufc2 5X.X*<D&f&m<D3fcm*s 3 1. 9 mP a s T'feofc„ 

DttA (mPa s) (DMWcmtl / imWA^m («*%) o^b] -c*^£*l 

0. 0 5 3t'fcofco 

OgM, T h^i/* ^/isfV >v*? V ;VA. 0 g t/^7 h;Vxy^;P* 

^mo. 0 8gfI^U T'n tVy^y 3-;^ / y f;l-x-f^ (MM.: 1 
2 1°C) 3 8. 5 g3S£Tf7v K°U^?V =3— /WE- / ^^Vl^*— 7W {$fM : 1 
7 0. 1*0 3 8. 5g^P,*5»^fC8. 5m*%<^^^bfc^, 
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^WtO. 0 8 g ?r?i^ f uy^y a-;^y ^ ^x-r;i/3 8 . 5g 

^itmSS^f/V ($Jjft : 1 8 7°C) 3 8. 5 g ^bftSj^H^flNf ZltX 8 . 

Og}:, 7h7^ h^ri/* ^vi^y y ^4. 0 g Wi^V.*/^ 

V^O. 0 8 g Ir^L, 7°n t'vy^y ;H-r/P3 8 . 5g 

jSZW^U^SV *?7loc— f 8 -^ m& : 1 9 4. 2°C) 38. 

5 g^&5^&&Ci&fl?£i2rT8. 5M:%©$g$££Ut&, ?L@0. 05dm 

mmm 1 o 

^i2t#fcp - if=/v7xy- /v^^vi^ y 1^— h<75^/Ky 2 

Ogl:, fh7^ h^^f;^ya-;i'!)!;^4. o g b'<7 h/u^i/^/ufc 
>mo. 0 8 g SrH-g-t, 7°p fvy^JJ 3-;^/^ f ;l/x-r;P3 8 . 5g 

fei^p^tyy (M:i55. 7^) 38. 5 g&bte&mttzi&n 
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mmm 1 1 

l/mo. 0 8 ^nfcVy^y n-/^/^f;vx^f ;V3 8. 5g 

fectt^Vn tVy^!) 3-;^y^f^x^- x/l/T-t^- h (#M£ : 1 4 6°C) 
38. 5g^b/^»ii|^t8. 5lt%«iLfct, ?LSO. 0 

2 00 0) 4 0 g{u, f h^y^f/^y =i-;l/i>l);H4. 2gt^°7 

h/yaiy^/l^/js^^l . 4 2g^U 7°nfl/y^!Jn-;l/^y^f;l/x- 
-r/W 5 7 g:Jo Jzl^n 3-;^/^f/Vx-7;V7t7- h 2 2 9 

^yy-M^n^y/y^-Sr^T^iiiU y y^77^-ffl^^7^^ 

^M3T?#fc^y y/y^4 o gtci. fh7^ h^v-^/y^y =— /y> 
y/n4. lgi/^f/nv^yii. 4 g ^-a-u. t°i/y^y =i 

-;^/^f;yx-7/W3 7 1 g*5 it^n fy^/^y n — ^^/yrc— 7- 
/yr-fex- hi 5 9 g^f>^5iWj|$*T9. 5fift%<7)^t bfcm. 

M0. 0 5 M m©3K!Jxf i/yf ^^D7^;^-|rlV>Tiiit, yy^7 
Jfrl£M3 

3rS/^5vi^y =— /y?7 y/Vl 4. ^xy^ygi. 4g3r2g 
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= — /we/ / ^x-x/vrtT- M 5 9 g d»e>*5*jBtK:»j!l$*T 9 . 5 

>tO. 0 8 g ?ril^ 7°n y ^ !) 3 -/l^^e / ^ f /Vx-r^ 3 8 . 5g 
tecfct^ h9 t Kn77y fflti : 6 5^) 38. 5g^^i5i»i^^ 

Og^s h"7/ h^v-^^/Vi/y =1— /W? y /W4. 0 g h/Wc^-^/V^ 
^0. O 8 g^U 7P^i/y^!J 3^^f/n-r/V3 8. 5g 
teXXt^U^^V = — T/V m& : 8 2. 5*0 3 8. 5g^ 

kft£^£^^£iirT8. 5li%«iLfci> MO. 0 5 u m<D/tf y 

m&mf&%!)&XK 0 1 iei J: U n^r>^N— _B^#u b:/w— h_hT* 

2 0 5°cx~i$rmi3mvx^ yy^77^^^ t y7 , 7^^ (gj?0. 22 

#»J;tfcf?L^:x7VK Mt^^n t°u^i7*y 3 w- /UqE .y ^ =f-jv^—"r;\s\z. 
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2 0 5t;T*i»iu yy^77^i^ts'7 ( 7^^ mmo. 22^ 

(^7°W?iM, APEX-E) Sr^t^-fC^^U K^y^u 

-F±t9ot;fi«iu S7fe#Ap^^9 o°ci. 5 

f£^ffll3 

&m*:^1r— \Z.£*)i£— ;V (j£M0. 25/im, g$0. 9 » m) ^i"^ 
y ^^^-ffig-LM^UU hzfU- h±X2 0 S'CT'l^^LT. 

^^7^>-i^ty7'7^/^ (mmmo. 2 a ma) &mj&vtz 0 
^^^-mtx^ti t % <DW-mtmn 100 3„ 

5 Fm>f«= [l-a/b] X100 
b : Tfr—jV(DW& 

&m bfcS^fiEl 1 X 0 & Iso <*: Dense <D'<?^ f(D7fr~ /U^-f- 

*-eoPHl|3SdS^^-/K^ii:^©3^T'feS^-^T*fc-5„ Dense 
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EJ5(i*ifc:nr 
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¥S<fc^(J|M£:%) 
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Dense 


Bias 
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HfiMl 
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80 
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100 


96 
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80 


89 


81 
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200 


80 
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84 


53 
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(DW-mtm^VcMtm 1 © h <D t ifctfc t < > mz2kW<DM UV ^ Dense — 

7 -T AstttetittofittottL* Iso M t Dense U t {C&tf <5 &m<D&&'b £ £>o fc c ^ 

*<±% V ^ Dense 3BlH*5l vT . #^<0^— y 77 4 As1&1&&&&m&?s 
^—Xlcmtl&AsfcZ. t U ^(D&M, Iso Ut Dense < % 

MMffll~~3, 5&£Zfi 6 &mz)k%tm 2 33 XTfi 3 x-m>tb tilt v y^^-f — 
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&m (mPas) &£Tmm<DtBL&2 5^ S?g&ft£8. 3~2 5lt%©i 
3£*#"C© [3fe^ (mPa s) (7>*H&3Mb] / [S^ttA tf>2£<fb] 
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8 


98 


94 
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»ii~3, 5*3«tt^6©y y^77^- ffi^^^^^^^w^ia^^ 

^#b^fc^2pJB.Y»«Jt|^0ll2~ 3 (iit^UT^:# < , Dense /^-y 
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Jtg5#J 4-5 ©^Ospa^^^Jtl^ LTi^ < mzgkftcDM LV ^ Dense - >"T? 

1 1 <D*S&~Z\'X-fc—J\' : &&frh-fc— /^^niiA/tfVN-SfcJe), H»J 1 0 ~ 1 4 
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©=¥> y :/:7^/i4W/«&#l&. 

3. fulB* 0 y -v- ?^&{2ia7£#£r 0 . 1~3 0£*%^&^5££&4S8fc£-t- 

5. m%mm ( s ) ^^MiE/jfy-^— <7>^7^^?gj[«k«? i ot,m±m 

6. (s) ©Mill 4 5~2 2 OttfcSi f*3ft 

7 . fulfil ( s ) %m-f^jV^ zfv tfl^^y =1— /wty ^/Uot— 5r 

8. ftu"fBtf?y "V— ©fiS^^^ite 5 0 0~3 0 0 0 ox-fo&^t %W&b 
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